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A Light Axion




A

Intergalactic Magnetic
Fields

domain size bound

H;! B<107°G
50 Mpc B<6-107? G
1 Mpc B<1078G
We assume
B~5-1072G
1 Mpc domain

P. P. Kronberg, Rept. Prog. Phys. 57, 325 (1994).

P. Blasi, S. Burles and A. V. Olinto, Astrophys. J. 514, L79
(1999).



Photon-Axion Mixing
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Varying Magnetic Field

domain size Lgom ~ 1 Mpc
P»y_)py = %— —+ %@_A'U/Lde('
where the inverse decay length is given by
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Intensity Decay
Lgec ~ Hy /2
M ~ 410" GeV
PDG limit: M > 1.7-10'° GeV

more model dependent limit from SN1987A:
M > 10! GeV

disturbances of CMBR (€ ~ 10~% eV):

2 pp2¢2

P, <1077 = m ~ 10" %V



Decaying Light Intensity
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Comparison with “Data”
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Photon Plasma Mass
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e uniform distribution: n. = 1.8 - 10~ 7¢cm 3

e estimate: n. < 6-10"%cm > - w, < 3-1071° eV

e data: n. <2.5-107%em > - w, <6-1071° eV

3000 (Py - Pg)
0.035

0.03
0.025
0.02
0.015¢
- 0.01
0.005

C. Cséki, N. Kaloper, J.T. hep-ph/0112212



A

Intergalactic Plasma

at low redshift 1/3 of baryons are in photoionized
intergalactic gas (Lyman « forests)
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Photon Plasma Mass

assuming: n. = 6-10"%m=3,w, = 3-1071° eV

0.0003
0.00025
0.0002
0.00015
0.0001
0.00005

o i E (eV)

C. Csdki, N. Kaloper, J.T. hep-ph/0112212



Conclusions

Dimmer Supernovae may indicate:

e an accelerating universe

e or that the photon mixes with an axion

e or something else?



